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Introductory Note

This manual contains in consolidated form (1) Civil Air Regulations Part 6,
Rotoreraft Airworthiness; Normal Category, dated December 20, 1956,
Amendments 6—1 through 6-4,'and the editorial changes required by Special
Regulation SR—-430, effective December 31, 1958; and (2) the rules, policies,
and interpretations issued by the Administrator of the Federal Aviation
Agency in application to the various sections of the regulations.

FAA rules are supplementary regulations issued pursuant to authority
expressly conferred on the Administrator in the Civil Air Regulations. Such
rules are mandatory and must be complied with.

FAA policies provide detailed technical information on recommended
methods of complying with the Civil Air Regulations. - Such policies are for
the guidance of the public and are not mandatory in nature.

FAA interpretations define or explain words and phrases of the Civil Air
Regulations. Such interpretations are for the guidance of the public and will
be followed by the Agency in determining compliance with the regulations.

This manual is arranged to give the number, title, and text of each section
of the regulations followed by any rules, policies, or interpretations applicable
to that section. These rules, policies, or interpretations of the Administrator
are identified by censecutive dash numbers appended to the regulation section
number. '

This manual supersedes Civil Aeronautics Manual 6 dated November 1956
and reprint dated March 1959, and all supplements thereto. As amendments
and other pertinent materials pertaining to Part 6 are issued, they will be
included in this manual.
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Rotorcraft Airworthiness; Normal Category

Subpart A—General

Applicability and Definitions

6.0 Applicability of this part. This part
contains standards with which compliance shall
he demonstrated for the issuance of and
changes to type certificates for rotorcraft. This
part, until superseded or rescinded, shall apply
to rotorcrafi of any weight for which applications
for type certification nnder this part were made
between the effective date of this part (January
15, 1951) and August 1, 1956, For applications
for type certificates made after August 1, 1956,
this part shall apply only to rotorcraft which
have a maximum weight of 6,000 pounds or less.

6.1 Definitions. As used in this part
terms are defined as follows:

" (a) Administration.
(1) Adminisirator. The Administrator
is the Administrator of the Federal Aviation
Agency.

{2) Applicant. An applicant is a per-

son or persons applying for approval of a rotor-

craft or any part thereof.

(3) Approved. Approved, when used
alone or as modifying terms such as means,
devices, specifications, etc., shall mean ap-
proved by the Administrator. (See sec. 6.18.)

{b) Rotorcraft types.

(1) Rotorcraft: A rotorcraft is any air-
craft deriving its principal lift from one or more
rotors.

(2) Helicopter. A helicopter is a rotor-
craft which depends principally for its support
and motion in the air upon the lift generated by
one or more power-driven rotors, rotating on
substantially vertical axes.

(3) Gyroplane. A gyroplane is a rotor-
craft which depends principally for its support
upon the lift generated by one or more rotors
which are not power driven, except for initial
starting, and which are caused to rotate by the
action of the air when the rotoreraft is in motion.
The propulsion is independent of the rotor sys-
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tem and usually consists of conventional
propellers.

(4 Gyrodyne. Agyrodyneisarotorcraft
which depends principally for its support upon
the lift generated by one or more rotors which
are partially power driven, rotating on substan-
tially vertical axes. The propulsion is inde-
pendent of the rotor system and usually con-
sists of conventional propellers.

(¢) General design.

(1) Standard atmosphere. The standard
atmosphere is an atmosphere (see NACA Tech-
nical Report 1235) defined as follows:

(1) The air is a dry, perfect gas,

(ii) Thetemperature at sealevel is59°F.,

(iii) The pressure at sea level is 29.92
inches Hg,

{iv) The temperature gradient from sea
level to the altitude at which the temperature
eqnals —69.7° F. is —0.003566° F./fi. and zero
thereabove, and

(v) The density #, at sea Ievel under the
above conditions is 0.002377 lbs. sec?/ft'.

(2) Maximum anticipated air temper-
ature. The maximum anticipated air tempera-
ture is a temperature specified for the purpose
of compliance with the powerplant cooling
standards. (See sec. 6.451.)

 (3) Aerodynamic coefficients. Aerody-

namic coeflicients are nondimensional coeffi-
cients for forces and moments. They corre-
spond with those adopted by the National
Aeronautics and Space Administration (for-
merly the National Advisory Committee for
Aeronautics).

(4) Autorotation. Autorotation isarotor-
craft flight condition in which the lifting rotor is
driven entirely by the action of the air when the
rotorcraft iz in motion.

{5y Autorotative landing. An autorota-
tive landing is any landing of a rotorcraft in

1



2 ROTORCRAFT AIRWORTHINESS; NORMAL CATEGORY

which the entire maneuver is accomplished
without the application of power fo the rofor.

(6) Ground resonance. Ground reso-
nance is the mechanical instability encountered
when the rotorcraft is in contact with the ground.

(7) Mechanical instability. Mechani-
cal instability is an unstable resonant condition
due to the interaction between the rotor blades
and the rotorcraft strncture, while the rotorcraft
is on the ground or airborne.

(d) Weights.

(1) Maximum weight. The maximum
weight of the rotorcraft is that maximum at
which compliance with the requirements of this
part is demonstrated. (See sec. 6.101.)

(2) Minimum weight. The minimom
weight of the rotoreraft is that minimum at
which compliance with the requirements of this
part is demonstrated. (See sec. 6.101.)

(3) Empty weight. The empty weight of
the rotoreraft is a readily reproducible weight
which is used in the determination of the operat-
ing weights. (See sec. 6.104.)

(4) Design maximum weight. The de-
sign maximum weight is the maximum weight
of the rotorcraft at which compliance is shown

with the structural loading conditions. (See
sec. 6.101.)
(5) Design minimum weight. The de-

sign minimum weight is the minimum weight
of the rotorcraft at which compliance is shown
with the structural loading conditions. (See
sec. 6.101.)

(6) Design unit weight. The design nnit
weight is a representative weight used to show
compliance with the structural design require-
ments:

(i) Gasoline 6 lbs. per U.S. gallon,
(ii) Lubricating oil 7.5 lbs. per U.S.
gallon,
(iii) Crew and passengers 170 lbs. per
person.
{e) Speeds.

(1) IAS. Indicated air speed is equal to
the pitot static airspeed indicator reading as
installed in the rotorcraft without correction for
air-speed indicator system errors but including
the sea level standard adiabatic compressible
flow correction. (This latter correction is in-
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cluded in the calibration of the air-speed instru-
ment dials.) (See secs. 6.612 and 6.732.)

(2) €AS. Calibrated air speed is equal to
the air-speed indicator reading corrected for
position and instrument error. (As a result of
the sea level adiabatic compressible flow correc-
tion to the air-speed instrument dial, CAS is
equal to the true air speed TAS in standard
atmosphere at gea level.)

(3) EAS. Equivalent air speed is equal to
the air-speed indicator reading corrected for
position error, instrument error, and for adia-
batic compressible flow for the particular alti-
tude. (EAS is equal to CAS at sea level in
standard atmosphere.)

(4) TAS. True air speed of the rotor-
craft relative to undisturbed air.

(TAS=EAS (po/p)*/9)

(5) Vi. The maximum speed obtainable
in level flight with rated r. p. m. and power.

(6) Vyg. The  never-exceed speed.
(See sec. 6.711.)

(7) Vx. The speed for hest angle of
climb.

{8) Vy. The speed for best rate of climb,

(f) Structural.

(1) Limitload. A limit load is the maxi-
mum load anticipated in normal conditions of
operation. {See sec. 6.200.)

(2) Ultimate load. An ultimate load is
a limit load multiplied by the appropriate factor
of safety. (See sec. 6.200.)

(3) Factor of safety. The factor of safety
is a design factor used to provide for the pos-
sibility of loads greater than those anticipated
in normal conditions of operation and for un-
certainties in design. (See sec. 6.200.)

{4) Load factor. The load factor is the
ratio of a specified load to the total weight of
the rotorcraft; the specified load may be ex-
pressed in terms of any of the following: aero-
dynamic forces, inertia forces, or ground or
water reactions.

(5) Limit load factor. The limit load
factor is the load factor corresponding with
limit loads.

(6) Ultimate load factor. The ultimate
load factor is the load factor corresponding with
ultimate loads.
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(7y Fitting. A fitting is a part or terminal
used to join one structural member to another.
(See sec. 6.307 (d).)

(g} Powerplant installation.'

L For engine airworthinessrequirements see Part 13 of this subchapter

{1} Brake horsepower. Brake
power is the power delivered at the propeller
shaft of the engine,

{2) Take-off power or thrust.

(i) Take-off power for reciprocating
engines is the brake horsepower developed
under standard sea level conditions, under
the maximum conditions of crankshaft rota-
tional speed and engine manifold pressure
approved for the normal take-off, and limited
in use te a maximum continuous period as
indicated in the approved engine specification,

(ii) Take-off power for turbine engines
is the brake horsepower developed under static
conditions at specified altitudes and atmos-
pheric temperatures, under the maximum
cotiditions of engine rotor shaft rotational speed
and gas temperature approved for normal take-
off, and limited in use to a maximum con-
tinuous period as indicated in the approved
engine specification.

(i1i) Take-off thrust for turbine engines
is the jet thrust developed under static con-
ditions at specified altitudes and atmospheric
temperatures, under the maximmnm conditions
of engine rotor shaft rotational speed and gas
temperature approved for the normal take-off,
and limited in use to a maximum continuous
period as indicated in the approved engine
specification.

(3) Maximum continuous power or
thrust. ‘

(i) Maximum continuous power for
reciprocating engines is the brake horsepower
developed in standard atmosphere at a specified
altitude, under the maximum conditions of
crankshaft rotational speed and engine mani-
fold pressure, and approved for use during
periods of unrestricted duration.

(ii) Maximum continuous power for
turbine engines is the brake horsepower devel-
oped at specified altitudes, atmospheric temper-
atures, and flight speeds, under the maximum
conditions of engine rotor shaft rotational speed

horse-.
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and gas temperature, and approved for use
during periods of unrestricted duration.

(iii) Maximum continuous thrast for
turbine engines is the jet thrust developed at
specified altitudes, atmospheric temperatures,
and flight speeds, under the maximum condi-
tions of engine rotor shaft rotational speed and
gas temperature, and approved for use during
periods of unrestricted duration.

(4) Gas temperature. Gas temperature
for turbine engines is the temperature of the
gas stream obtained as indicated in the ap-
proved engine specification.

(5) Manifold pressure. Manifold pres-
sure is the absolute pressure measured at the
appropriate point in the induction system, usu-
ally in inches of mercury.

(6) Critical altitude. The critical alti-
tnde is the maximum altitude at which in
standard atmosphere it is possible to maintain,
at a specified rotational speed, a specified
power or a specified manifold pressure. Unless
otherwise stated, the critical altitude is the
maximum altitude at which it is possible to
maintain, at the maximum continuous rota-
tional speed, one of the following:

(i) The maximum continuouts power, in
the case of engines for which this power rating
is the same at sea level and at the rated
altitude, ‘

 (ii) The maximum continuous rafed
manifold pressure, in the case of engines the
maximum continuous power of which is gov-
erned hy a constant manifold pressure.

(h) Propellers and rotors.”

2 For propeller airworthiness requirements see Part 14 of this sub-
chapter.

(1) Rotor.
airfoils,

(2) Main rotor. The main rotor is the
mainr system of rotating airfoils providing sus-
tentation for the rotorcraft.

(3) Auxiliary rotor. An auxiliary rotor
is.one which serves either to counteract the
effect of the main rotor torque on the rotorcraft,
or to manevver the rotorcraft about one or
more of its three principal axes.

(4) Axis of no feathering. The axis of
no feathering is the axis about which there is

Rotor is a system of rotating
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no first harmonic feathering or cyclic pitch
variation.?
iSee NACA Technical Note No. 1604,

(5) Plane of rotor disc. The plane of
rotor disc is a reference plane at right angles
to the axis of no feathering.

(6) Tip speed ratio. The tip speed ratio
‘is the ratio of the rotorplane flight velocity
component in the plane of rotor disc to the ro-
tational tip speed of the rotor blades expressed
as follows:

_Veos,
B=T9R

where:

V=air speed of the rotorcraft along flight
path (fps),

«.—angle between projection in plane of
symmetry of axis of no feathering and a line
perpendicular to the flight path (radians, posi-
tive when axis is pointing aft),

@ =angular velocity of rotor (radians per
second),

R=rotor radius {ft.).

(i) Fire proteclion.

(1) Fireproof. Fireproof material means
a material which will withstand heat af least as
well as steel in dimensions appropriate for the
purpose. for which it is fo be used. When ap-
plied to material and parts used to confine fires
in designated fire zones, fireproof means that
the material or part will perform this function
under the most severe conditions of fire and
duration likely to occur in such zones.

(2) Fire-resistant. When applied to
sheet or structural members, fire-resistant
material means a material which will withstand
heat at least as well as aluminum alloy in
dimensions appropriate for the purpose for
which it is to be used. When applied to flnid-
carrying lines, other flammable fluid system
components, wiring, air ducts, fittings, and
powerplant controls, this term refers to a line
and fitting assembly, component, wiring or duct,
or confrols which will perform the intended
functions under the heat and other conditions
likely to occur at the particular location.

(8) Flame-resistant. Flame-resistant
material means material which will not support
combustion to the point of propagating, beyond
safe limits, a flame after the removal of the
ignition source.
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(4) Flash-resistant. Flash-resistant
material means material which will not burn
violently when ignited.

(5) Flammable. Flammable pertains to
those fluids or gases which will ignite readily or
explode.

Certification

6.10 Eligibility for type certificates.
A rotorcraft shall be eligible for type certifi-
cation under the provisions of this part if it
complies with the airworthiness provisions
hereinafter established or if the Administrator
finds that the provision or provisions not

- complied with are compensated for by factors

which provide an equivalent level of safety:
Provided, That the Administrator finds no
feature or characteristic of the rotorcraft which
renders it unsafe.

6.11 Designation of applicable regula-
tions. The provisions of this section shall
apply to all rotorcraft types certificated under
this part irrespective of the date of application
for type certificate.

{a) Unless otherwise established by the Ad-
ministrator, the rotorcraft shall comply with the
provisions of this part together with all amend-
ments thereto effective on the date of appli-
cation for type certificate, except that compli-
ance with later effective amendments may be
elected or required pursuant to paragraphs (e),
{d), and (e) of this section.

(b) If the interval between the date of ap-
plication for type certificate and the issuance
of the corresponding type certificate exceeds
three years, a mnew application for type
certificate shall be required, except that for
applications pending on May 1, 1954, such
three-year period shall commence on that date.
At the option of the applicant, a new applica-
tion may be filed prior to the expiration of the
three-year period. In either instance the
applicable regnlations shall be those effective
on the date of the new application in accord-
ance with paragraph (a) of this section.

(¢) During the interval hetween filing the
application and the issuance of a type certi-
ficate, the applicant may elect to show com-
pliance with any amendment of this part which
becomes effective during that interval, in which
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case all other amendments found by the Ad-
ministrator to be directly related shall be
complied with.

(d) Except as otherwise provided by the
Administrator pursuant to section 1.24 of this
subchapter, a change to the type certificate (see
sec. 6.13 (b)) may be accomplished, at the op-
tion of the holder of the type certificate, either
in accordance with the regulations incorporated
by reference in the type certificate pursuant to
section 6.13 (¢), or in accordance with subse-
quent amendments to such regulationsin effect
on the date of application for approval of the
change, subject io the following provisions:

(1) When the applicant elects te show
compliance with an amendment to the regu-
lations in effect on the date of application for
approval of a change, he shall show com-
pliance with all amendments which the Ad-
ministrator finds are directly related to the
particular amendment selected by the applicant.

{2) When the change consists of a new
design or a substantially complete redesign of
a component, equipment installation, or system
installation of the rotoreraft, and the Admin-
istrator finds that the regulations incorporated by
reference in the type certificate pursuant fo sec-
tion 6.13 (¢) do not provide complete standards
with respect to such change, he shall require
compliance with such provisions of the regu-
lations in effect on the date of application for
approval of the change as he finds will provide
a level of safety equal to that established by
the regulations incorporated by reference at
the time of issuance of the type certificate.

Note: Examples of new or redesigned components
and installations which might require compliance with
regulations in effect on the date of application for
approval, are: New power plant installation which is

likely to introduce additional fire or oeperational hazards
unless additional protective measures are incorporated;

the installation of a new rotor system or a new electric

power system.

(e} If changes listed in subparagraphs (1)
through (3) of this paragraph are made, the
rotorcraft shall be considered as a new type,
in which case a new application for type certifi-
cate shall be required and the regulations to-
gether with all amendments thereto effective
on the date of the new application shall be made
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applicable in accordance with paragraphs (a),
(b), {e), and (d) of this section.

(1) A change in the number of engines or
rotors;

(2) A change to engines or rotors employ-
ing different principles of operation or pro-
pulsion;

(3) A change in design, configuration,
power, or weight which the Administrator
finds is so extensive as to require a snbstan-
tially complete investigation of compliance with
the regulations.

6.12 Recording of applicable regula-
tions. The Administrator, upon the issuance
of a type certificate, shall record the applicable
regulations with which compliance was demon-
strated. Thereafter, the Administrator shall
record the applicable regulations for each
change in the type certificate which is accom-
plished in accordance with regulations other
than those recorded at the time of issnance of
the type certificate. (See see. 6.11.)

6.13 Type certificate.

(a) An applicant shall be issued a type certifi-
cate when he demonstrates the eligibility of the
rotorcraft by complying with the requirements
of this part in addition to the applicable require-
ments in Part 1 of this snbchapter.

(b} The type certificate shall be deemed to
include the type design (see sec. 6.14 (b)), the
operating limitations for the rotorcraft (see sec.
6.700), and any other conditions or limitations
prescribed by the regulations in this suhchepter.

(¢) The applicable provisions of this part re-
corded hy the Administrator in accordance with
section 6.12 shall be considered as incorporated
in the type certificate as though set forth in full.

6.14 Data required.

(a)} The applicant for a type ceriificate shall
submit to the Administrator such descriptive
data, test reports, and computstions as are nec-
essary to demonstrate that the rotoreraft com-
plies with the requirements of this part.

{b) The descriptive data required in para-
graph (a) of this section shall be known as the
type design and shall consist of such drawings
and specifications as are necessary to disclose
the configuration of the rotorcraft and all the
design features covered in the requirements of
this part, such information on dimensions, ma-
terials, and processes as is necessary to define
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the structural strength of the rotorcraft, and
such other data as are necessary to permit by
comparison the determination of the airworthi-
ness of subsequent rotorcraft of the same type.

6.15 Inspections and tests. Inspeciions
and tests shall include all those found necessary
by the Administrator to insure that the rotor-
craft complies with the applicable airworthiness
requirements and conforms to the following:

{a) All materials and products are in accord-
ance with the specifications in the type design.

(k) All parts of the rotoreraft are constructed
in accordance with the drawings in the type
design.

{¢) All manufacturing processes, construc-
tion, and assembly are as specified in the type
design.

6.16 Flight tests. After proof of com-
pliance with the structural requirements con-
tained in this part, and upon completion of all
necessary inspections and testing on the ground,
and proof of the conformity of the rotorcraf(
with the type design, and upon receipt from the
applicant of a report of flight tests performed by
him, the foliowing shall be conducted:

(a) Such official flight tests as the Adminis-
trator finds necessary {o determine compliance
with the requirements of this part.

(b} After the conclusion of flight tests spec-
ified in paragraph (a) of this section, such ad-
ditional flight tests as the Administrator finds
necessary to ascertain whether there is reason-
able assurance that the rotorcraft, its compo-
nents, and equipment are reliable and function
properly. The extent of such additional flight
tests shall depend upon the complexity of the
rotorcraft, the number and nature of new design
features, and the record of previous tests and
experience for the particular rotoreraft type, its
components, and equipment. If practicable,
these flight tests shall be conducted on the
same rotorcraft used in the flight tests specified
in paragraph (2) of this section and in the rotor
drive endurance tests specified in section 6.412.

6.17 Airworthiness, experimental, and
production certificates. (For requirements
with regard to these certificates see Part 1 of
this subchapter.)

6.18 Approval of materials,
processes, and appliances.

{a) Materials, parts, processes, and appli-

parts,
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ances shall be approved upon a basis and in a
manner found necessary by the Administrator
to implement the pertinent provisions of the
regnlations in this subchapter. The Adminis-
trator may adopt and publish such specifica-
fions as he finds necessary to adminisier this
regulation, and shall incorporate therein such
portions of the aviation industry, Federal, and
military specifications. respecting such materi-
als, parts, processes, and appliances as he finds
appropriate,

Note: The provisions of this paragraph are intend-
ed to allow approval of materials, parts, processes, and
appliances under the system of Technical Standard
Orders, or in conjunciion with type certification pro-
cedures for a rotorcraft, or by any other form of ap-
proval by the Adminisirator.

(b) Any material, part, process, or appliance
shall be deemed to have met the requirements
for approval when it meets the pertinent spec-
ifications adopted by the Administrator, and
the manufacturer so certifies in a manner pre-
scribed by the Administrator. _

6.18-1 Approval of aircraft components
(FAA rules which apply to sec. 6.18). Air-
eraft components made the subject of technical
standards orders shall be approved upon the
basis and in the manner provided in Part 514
of this title (Regulations of the Administrator).

(16 F. R. 672, Jan. 25, 1951, effective Jan. 25, 1951.)

6.18-2  Manufacturer (FAA interpretations
which apply to sec. 6.18(H)).

{a) For the purpose of accepting a statement
of conformance for a Technical Standard Order
product, the word “manuvfacturer” is inter-
preted to mean a person who fabricates, or both
fabricates and assembles, a product by cutting,
drilling, bolting, riveting, glueing, soldering,
sewing, or other fabrication and assembly
techniques.

(b} A person is not regarded as the manu-
facturer solely by his engaging in the following

- actlvities:

(1) Distributing a completed produet fab-
ricated or fabricated and assembled by another
person.

(2) Cleaning and reassembling products,
repairing products, or replacing components or
parts in products.

(23 F. R. 10326, Dec. 25, 1958, effective Jan. 31,
1959.) :
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6.18-3 Approval of products under the type

certificate or modification procedures (FAA
policies which apply to sec. 6.18). A material,

part, process, or appliance (called “product”
in this section) may be approved as a part of
the airplane type design under a type certificate
or a supplemental type certificate in accordance
with the procedures provided in this section.

Ezxplanatory Note: Products previousty approved by
the FAA by means of letters of approval, Repair and
Alteration Form ACA-337, or listing on FAA Product
and Process Specifieations will continue to be eligible
for installation in afrcraft unless the eligibility is re-
stricted by applicable regulations or airworthiness di-
rectives issued under section 1.24 of this subehapter.

(8) Pulicies controlling where there is an appli-
cable Technical Standard Order. If a Technical
Standard Order covering the produet 13 in effect,
the applicant for approval should submit type
design data showing that the product mects
the performance standards of the Technical
Standard Order. Deviations from such per-
formance standards may be allowed to the
extent that the applicant for the type certificaic
or the supplemental type certificate substanti-
ates that certain provisions of the Technical
Standard Order are not required for the product
as installed in the airplane.

(b)y Policies controlling in the absence of an
applicable Technical Standard Order. Where no

Sﬁbpart
General

6.100 Proof of compliance.

(2) Compliance with the requirements pre-
scribed in this subpart shall be established by
flight or other tests conducted upon a rotor-
craft of the type for which a certificate of air-
worthiness is sought or by calculations hased
on such tests, provided that the results obtained
by calculations are equivalent in accuracy to
the results of direct testing.

(b) Compliance with each requirement shall
be established at all appropriate combinations
of rotoreraft weight and center of gravity posi-
tion within the range of loading conditions for
which certification is sought by systematic in-
vestigation of all these combinations, except
where compliance can be inferred reasonably
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TSO covering the product exists, the applicant
for approval should submit type design data
showing compliance with all the requirements
of this part which are applicable to the product.
Any deviation from standards prescribed in this
part may be allowed only in accordance with
section 6.10.

(¢) Methods of identifying products approved
under this section.

(1) Produets approved as a part of the
airplanc type design under a type certificate
should be identified by an airplane part number
on the approved drawing list.

(2) Products approved as a part of the air-
plane type design under a supplemental type
certificate should be identified by a part or
drawing number on such certificate.

(3) Each TS0 product that is approved as
a part of the airplane should have the TSO
identification removed and be identified ag set
forth in subparagraph (1) or (2) of this para-
graph, whichever is applicable.

{23 F. R. 10326, Dec. 25, 1958, effective Jan. 31,
1959.)

6.19 Changes in type design. (For re-
quirements with regard to changes in type
design and the designation of applicable regula-
tions therefor, see sec. 6.11 (d) and (e), and
Part 1 of this subchapter.)

B—Flight

from those combinations which are investigated.

(¢) The controllability, stability, and trim of
the rotorcraft shall be established at all altitudes
up to the maximum anticipated operating
altitnde.

(d) The applicant shall provide a person
holding an appropriaie pilot certificate to make
the flight tests, but a designated representative
of the Administrator shall pilot the rotorcraft
when it is found necessary for the determina-
tion of compliance with the airworthiness re-
quirements.

(e) Official type tests shall be discontinued
until corrective measures have been taken by
the applicant when either:.

(1) The applicant’s test pilot is unable or
unvwilling to conduct any of the required flight
tests, or
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{2) It is found that requirements which
have not been met are so substantial as to
render additional test data meaningless or are
of such a nature as to make further testing
unduly hazardous.

{f) Adequate provision shall be made for
emergency egress and for the use of parachutes
by members of the crew during the flight tests.

(g) The applicant shall submit to the anthor-
ized representative of the Administrator a
report covering all computations and tests re-
qnired in connection with calibration of instru-
ments used for test purposes and correction
of test resulis to standard atmospheric con-
ditions. The Administrator’s represeniative
shall conduct any flight tests which he finds
necessary to check the calibration and correc-
tion report.

6.101 Weight limitations. The maximum
and minimum weights at which the rotorcraft
will be suitable for operation shall be estab-
lished as follows:

{a) Maximum weights shall not exceed any
of the following:

(1) The weight selected by the applicant;

(2) The design weight for which the
structure has bheen proven; or

(3) The maximum weight at which com-
pliance with all of the applicable flight require-
ments hag been demonstrated.

(h) The maximum weight shall not be less
than the sum of the weights of the following:

(1) The empty weight in accordance with
section 6.104;

{2) Usable fuel appropriate to the operation
contemplated with full payload;

(3) The full oil capacity; and

{4y 170 pounds in all seats, except that
when the maximum permissible weight to be
carried in a seat is less than 170 pounds it
shall be acceptable to use this lesser weighi.
(See sec. 6.738(a).)

(¢} The minimum weight shall not be less
than any of the following:

(1) The minimum weight selected by the
applicant;

{2) The design minimum weight for which
the structure has been proven; or

(3) The minimum weight at which com-
pliance with all of the applicable flight require-
ments has heen demonstrated.
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(d) The minimum weight shall not exceed
the sum of the weights of the following:

(1) The empty weight in accordance with
section 6.104;

{2) The minimum crew necessary to oper-
ate the rotorcraft, assuming for each crew
member the lowest of the following:

(i) 170 lbs.;

(i) Weight selected by the applicant; and

{(iii) Weight included in the loading in-
siructions {see secs. 6.102 (b) and 6.738 (a));
and -

{3y Oil in the qguantity determined in
accordance with the provisions of section
6.440 (b).

6.102 Center of gravity limitations.

(a) Center of gravity limits shall be estah-
lished as the most forward pesition permissible
for each weight established in accordance with
gection 6.101 and the most aft position permis-
sible for each of such weights. Such limits of
the center of gravity range shall not exceed any
of the following:

{1} The extremes selected by the applicant,

(2) The extremes for which the structure
has been proven,

(3) The extremes at which compliance
with all of the applicable flight requirements
has been demonstrated.

(b) Loading instructions shall he provided
if the center of gravity position under any pos-
sible loading condition between the maximum
and minimum weights as specified in section
6.101, with assumed weights for individual pas-
sengers and crew members variable over the
anticipated range of such weights, lies beyond:

(1) The extremes selected by the applicant,

(2) The extremes for which the structure
has been proven,

(3). The extremes for which compliance
with all of the applicable flight requirements
has been demonstrated. (See sec. 6.741 (c).)

6.103 Rotor limitations and pitch sel-
tings. '

(a) Power-on. Arange of power-on operat-
ing speeds for the main rotor(s) shall he estab-
lished which will provide adequate margin to
accommodate the variation of rotor rpm attend-
ant to all maneunvers appropriate to the rotocraft
type and consistent with the type of synchro-
nizer or governor used, if any (see secs., 6.713
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{b) (2) and 6.714 (b)). A means shall be pro-
vided to prevent rotational speeds substantially
less than the approved minimum rotor rpm in
any flight condition with pitch conirol of the
main rotor(s) in the high-pitch position and
with the engine(s) operating within the approved
Hmitations. It shall be acceptable for such
means to allow the use of higher pitch in an
emergency, provided that the means incorporate
provisions to prevent inadvertent tranmsition
from the normal operating range to the higher-
pitch angles.

(b) Power-off. A range of power-off oper-
ating rotor speeds shall be established which
will permif{ execution of all autorotative flight
maneuvers appropriate to the rotorcraft type
throughout the range of air speeds and weights
for which certification is sought (see secs. 6.713
(a) and 6.713 {(b) (1)). A rotor blade low-pitch
limiting device shall be positioned to provide
rotational speeds within the approved rotor
speed range in any autorotative flight condition
under the most adverse combinaiions of weight

and air speed with the rotor pitch control in the -

full low-pitch position.

6.104 Empty weight.

(a) The empty weight, and the corresponding
center of gravity position, shall be determined
by weighing the rotocraft. This weight shall
exclude the weight of the crew and payload,
but shall inclade the weight of all fixed balast,
unusable fuel supply (see sec. 6.421), nndrain-
able oil, tofal quantity of engine coolant, and
total guantity of hydraulic fluid.

(b} The condition of the rotererafi at the
time of weighing shall be one which can be
easily repeated and easily defined, particularly
as regards the contents of the fuel, oil, and
coolant tanks, and the items of equnipment in-
stalled. (See sec. 6.740.)

6.105 Use of ballast. Removable ballagst
may be nsed to enable the rotorcraft to compiy
with the flight requirements. {See secs. 6.391,
6.738, and 6.740.)

Performance

6.110 General. The performance informa-
tion prescribed in sections 6.111 through 6.116
shall be determined, and the rotorcraft shall
comply with the corresponding requirements in
the standard atmosphere in still air.

F2H495 O—60— o2
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6.111 Take-off. The take-off shall be
demonstrated at maximum certificated weight,
forward center of gravity, and using take-off
power at take-off r. p. m, and made in a manner
such that a landing can be made safely at any
point along the flight path in case of an engine
failure and shall not require an exceptional
degree of skill on the part of the pilot or excep-
tionally favorable conditions. Pertinent infor-
mation concerning the take-off procedure, in-
cluding the type of take-off surface and appro-
priate climb-out air speeds, shall be specified
in the operating procedures section of the Ro-
torcraft Filight Manual. (See secs. 6.1186,
6.740, 6.742, and 6.743.)

6.112 Climb.

(a) For all rotorcraft, except helicepters, the
steady rate of climb at the best rate-of-climb
speed with maximum continuous power and
landing gear retracted shall be determined over
the range of weights, altitudes, and tempera-
tures for which certification is sought (see sec.
6.740). This rate . of climb shall provide a
steady angle of climb under standard sea level
conditions of not less than 1:6.

{b} For helicopters the bhest rate-of-climb
speed shall be determined at stacdard sea level
conditions at maximum certificated weight with
all engines operating at maximum continuous
power.

(e) For multiengine helicopters the steady
rate of climb or descent shall be determined
at maximum certificated weight, at the best
rate-of-climb or descent speed, with one engine
inoperative, and the remaining engine(s) oper-
ating at maximuim continuous power,

6.113 Minimum operating speed per-
formance.

(a) Hovering ceilings for helicopters shall be
determined over the range of weights, altitudes,
and temperatures for which certification is
sought with take-off power and landing gear
extended in the ground effect at a height above
the ground consistent with normal take-off
procedures.

(b) At maximum weight, under standard
atmospheric conditions, and under conditions
prescribed in paragraph (a) of this section, the
hovering ceiling for helicopters shall not be less
than 4,000 feet.
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(¢) For rotorcraft other than helicopters, the
steady rate of climb at the minimum operating
speed appropriate to the type with take-off
power and landing gear extended shall be de-
termined over the range of weights, altitudes,
and temperatures for which certification is
sought.

6.114 Autorotative or one-engine-inop-
erative landing. Landings shall be demon-
strated in accordance with the provisiens of
paragraphs (a) through (d) of this section.
Pertinent information concerning the landing
procedure, including the type of landing surface
and appropriate approach and glide air speeds,
shall be specified in the operating procedures
gection of the Rotorcraft Flight Mannal (see
secs. 6.740 and 6.742).

(a) The approach speed or speeds in the
glide shall be appropriate to the type of rotor-
craft and shall be chosen by the applicant.

(b) The approach and landings shall be
made with power off for single-engine rotor-
craft, and with one engine inoperative for
muitiengine rotorcraft.

(¢) The approach and landing shall be en-
tered from steady autorotation and shall be
made in such 2 manner that its reproduction
would not require an exceptional degree of
skill on the part of the pilot or exceptionally
favorable conditions.

(d) During the landing there shall be no
excessive vertical acceleration and no tendency
to bounce, nose over, ground loop, porpoise,
or water loop.

6.114-1  Aulorotative or one-engine-inop-
erative landing for helicopters with float installa-
tions (FAA policies which apply to sec. 6.114)

{a) Helicopters equipped with float installa-
tions* should comply with the following:

(1) Landings should be conducted on
water at wave heights selected by the applicant
to show compliance with sections 6.114 and
6.715.

(2) When approval is requested under
the air carrier operating regulations (see secs.
46.70, 46.71, and 46.206 of this chapter) for
operations involving takeoff or landing over
water with helicopters certificated under this

*"S:Ll\'ugv. floal gear’ conslitutes means to keep the helicopter afloat
for salvage purposes only and is not to beregarded asa float installation,
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part, compliance should be shown with sub-
paragraph (1) of this paragraph.

(3) For approval . of night operations,
landings from ecruising altitude should be con-
ducted in accordance with subparagraph (1) or
(2) of this paragraph.

(4) Pertinent information concerning the
operating procedures investigated and the
surface conditions prevailing during these
landings should be included in the operating
procedure section of the Rotorcraft Flight
Manual.

(24 F. R. 965, Feb. 10, 1959, effective Feb. 26, 1959.)

6.115 Power-off landings for multien-
gine rotorcraft. For all multiengine rotor-
craft it shall be possible to make a safe landing
following complete failure of all power during
normal operating conditions.

6.116 Limiting height and speeds for
safe landing following power failure. 1If a
range of heights exists at any speed, including
zero, within which it is not possible to make a
safe landing following power failure, the range
of heights and its variation with forward speed
shall be established together with any other
pertinent information, such as type of landing
surface. Such an envelope shall be established
in full autorotation for single-engine helicopters
and with one engine inoperative for multiengine
helicopters provided that engine isolation design
features are incorporated to assure continued
operation of the remaining engines. (See sec.
6.743(¢).)

Flight Characteristics

6.120 General.

(a) The rotorcraft shall comply with the re-
quirements preseribed in sections 6.120 through
6.123 at all normally expected operating alti-
tudes, under all critical loading conditions
within the range of weight and center of gravity,
and for all speeds, power, and rotor rpm con-
ditions for which certification is sought.

(b) It shall be possible to maintain a flight
condition and to make a smooth transition from
one flight condition to another without re-
quiring an exceptional degree of skill, alertness,
or strength on the part of the pilot, and without
danger of exceeding the limit load factor under
all conditions of operation probable for the
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type, including those conditions normally en-
countered in the event of sudden powerplant
failure.

(¢) For night or instrument certification the
rotorcraft shall have such additional flight
characteristics as the Administrator finds are
required for safe operation under those con-
ditions.

6.121 Controllability.

(a) The rotorcraft shall be safely control-
lable and maneuverable during steady fight
and during the execution of any maneunver
appropriate to the type of rotorcraft, including
take-off, climb, level flight, turn, glide, and
power-on or power-off landings.

(b) The margin of longitudinal and lateral
cyclic control shall allow satisfactory pitching
and rolling control at Vyz (see sec. 6.711) with:
(1) Maximum weight, (2) critical center of
gravity, (3) power on and power off, and (4)
critical rotor rpm.

{¢) Compliance with paragraph (b) of this
section shall include a demonstration with a
power failure at Vg or Vyg whichever is the
lesser.

{d) There shall be established a wind veloc-
ity in which the rotorcraft can be operated
without loss of control en or near the ground
at the critical weight and center of gravity and
the critical rotor rpmn in any maneuver appro-
priate to the type of rotorcrafi (e. g. cross-wind
take-offs, sideward or rearward flight). This
wind velocity shall not be less than 20 mph.

{e) Controllability after power failure shall
be demonstrated over the range of air speeds
and altitudes for which certification is sought,
starting with maximum continuous power at
critical weight. In taking corrective action, the
time delay for all flight conditions shall be
bhased on the normal pilot reaction time, except
that for the cruise condition the time delay
shall not be less than one second.

6.122 Trim. Tt shall be possible in steady
level flight at any speed appropriate to the
type of rotorcraft to trim the steady longitudinal
and lateral control forces to zero. The trim
device shall not introduce any undesirable dis-
continuities in the force gradients,

6.123 Stability.

(a) General. It shall be possible to fly the
rotorcraft in normal maneuvers, including a

ROTORCRAFT AIRWORTHINESS; NORMAL CATEGORY 11

minimum of three take-offs and landings, for a
continuous period of time appropriate to the
operational use of the particular type of rotor-
craft without the pilot experiencing undue
fatigue or strain. In addition, the rotorcraft
shall comply with the requirements of para-
graph (b) of this section.

(b) Static longitudinal stability., In the
following confignurations the characteristics of
the longitudinal cyelic control shall be such
that, with constant throttle and collective pitch
settings, a rearward displacement of longi-
tudinal control shall be necessary to obtain
speeds below the specified trim speed and a
forward displacement shall be necessary to
obtain speeds above the specified trim speed
for the ranges of alfitude and rotor rpm for
which certification is seught:

{1) Climb. At all speeds from 0.85Vy
to 1.2V y with: :

(i) Critical weight and center of gravity,

(ii) Maximum continuous power,

{iii) Landing gear retracted, and

(iv) Trim at best rate-of-climb speed
(V).

(2) Cruise. At all speeds from 0.7Vy or
0.7Vyg, whichever is less, to 1.1V orf 1.1V,
whichever is less, with:

{i) Critical weight and center of gravity,

{ii} Power for level flight at 0.9 V5 or
0.9 Vyr, whichever is less,

(iii) Landing gear retracted, and

(iv) Trimmed at 0.9 V5 or 0.9 Vyg,
whichever is less.

(3) Autorotation. Throughout the speed
range for which certification is sought, with:

(i) Critical weight and center of gravity,

{(ii) Power off,

(iii) Landing gear both retracted and
extended and,

{iv)} trim at the speed for minimum rate
of descent.

(4) Hovering. In the case of helicopters
the stick position curve shall have a stable
slope between the maximum approved rear-
ward speed and a forward speed of 20 mph
with:

(i) Critical weight and center of gravity,

{ii) Power required for hovering in still
air,

(iii) Landing gear retracted, and
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(iv) Trim for hovering.

Note: It is considered acceptable for the siick
position versus speed curve io have a negative slope
within the speed range specified for each of the condi-
tions in subparagraphs (1) through (3) of this para-
graph, provided the negative stick displacement re-
quired is not greater than 10 percent of the total stick
travel.

Ground and Water Handling
Characteristics

6.130 General. The rotorcraft shall be
demonstrated to have satisfactory ground and
water handling characteristics. There shall
be ne uncentrollable tendencies in any oper-
ating condition reasonably expected for the
type. .

8.131 Ground resonance. There shall be
no unconirollable tendency for the rotorcraft
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to oscillate when the rotor is turning and the
rotorcraft is on the ground.

6.132 Spray characteristics. For rotor-
craft equipped with floats, the spray character-
istics during taxying, take-off, and landing
shall be such as not to obscure the vision of
the pilot nor produce damage to the rotors,
propellers, or other paris of the rotorcraft.

Miscellaneous Flight Requirements

6.140 Flutter and vibration. All partsof
the rotorcraft shall be demonstrated to he free
from flutter and excessive vibration under all
speed and power conditions appropriate to {he
operation of the type of rotoreraft. (See sec.
6.711.)

Subpart C—Structure

General

6.200 Loads.

(a) Strength requirements of this subpart
are specified in terms of limit and ultimate
loads. Unless otherwise stated, the specified
loads shall be considered as limit loads. 1In
determining compliance with these require-
ments the provisions.set forth in paragraphs (b}
through {e) of this section shall apply.

(b) The factor of safety shall be 1.5 unless
otherwise specified, and shall apply to the ex-
ternal and inertia loads, unless its application
to the resulting internal stresses is more
conservative. ‘

{e) Unless otherwise provided, the specified
air, ground, and water loads shall be placed
in equilibrium with inertia forces, considering
all items of mass in the rotorcraft.

{d) All loads shall be distributed in a man-
ner closely approximating or conservatwely
representing actual conditions,

(e) If deflections under load significantly
change the distribution of external or internai
loads, the redistribution shall be taken into
account.

6.201 Strength and deformation.

(a) The structure shall be capahble of support-
ing limit loads without suffering detrimental
permanent deformations.

(b) At all loads up to limit loads the deforma-
tion shall not be such as to interfere with safe
operation of the rotorcraft.

(¢) The structure shall be capable of support-
ing ultimate loads without failure. It shall sup-
port the load during a static test for at least 3
seconds, unless proof of strength is demon-
strafed by dypamic tests simuiating actual con-
ditions of foad application.

6.202 Proof of structure.

(a) Proof of compliance of the structure with
the strength and deformation requirements of
section 6.201 shall be made for all critical load-
ing conditions.

{b) Proof of comphance by means of struc-
tural analysis shall be acceptable only when the
structure conforms to types for which experience
has shown such methods te he reliable. In
all other cases substantiating tests shall be
required.

{¢) In all cases certain portions of the struc-
ture shall be tested as specified in section 6.203.

6.203 Structural and dynamic tlesis.
At least the following structural tests shall be
conducted to show compliance with the strength
criteria:

{a} Dynamic and endurance tests of rotors
and roter drives, including controls (see sec.
6.412).
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{b) Control surface and system limit load
tests (see sec. 6.323).

(¢) Control system operation tests (see sec.
6.32 ).

(d) Flight stress measurements (see secs.
6.221 and 6.250},

{e) Landing gear drop tests {see sec. 6.237).

{f) Such additional tests as may be found
necessary by the Administrator to substantiate
new aid unusnal features of the design.

6.208-1 Fiwed or ground cdjustedble sta-
bilizing surfaces (FAA policies which apply to
secs. 6.10 and 6.203 (b)). The purpose of sec-
tion 6.203 is to require the testing of certain
components which in the details of their con-
struction, operational characteristics, or load-
ing, do not lend themselves to established and
reliable methods of analysis. In this regard,
proof testing such iterms as fixed or ground
adjustable stabilizing surfaces is not considered
& minimum requirement and will not be neces-
sary provided sufficient experience has been
accumulated from previous satisfactory de-
signs, methods of analysis and tests to justify
acceptance of these components on the basis of
structural analysis. Therefore, these compo-
nents may be regarded structurally the same as
any other part of the basic airframe.

(18 F. R. 2877, May 19, 1953, eflective June 15, 1953.)

6.204 Design limitations. The following
values shall be established by the applicant for
purposes of showing compliance with the struc-
tural requirements specified in this subpart:

{a) Maximum design weight,

{(b) Power-on and. power-off main rotor
rpm  ranges {(see secs. 6.103 and 6.713
through 6.714 (b)},

(¢) Maximum forward speeds for the power-
on and power-off rotor rpm ranges estab-
lished in accordance with paragraph (b) of this
section (see sec. 6.711), '

(d) Maximum rearward and sideward flight
speeds,

(e} Extreme positions of rotocraft cenfer of
gravity to be used in conjunction with the
limitations of paragraphs (b), (¢), and (d) of
this section,

(f) Rotational speed ratios between the
powerplant and all connected rofating com-
ponents,
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(g) Positive and negative limit maneuvering
ioad factors.

Flight Loads

6.210° General. Flight load requirements
shall be complied with at all weights from the
design minimum weight fo the design maxi-
mum weight, with any practicable distribution
of disposable load within prescribed operating
limitations stated in the Rotorcraft Flight
Manual (see sec. 6.741). .

6.211 Flight load factors. The flight load
factors shall represent rotor load factors. The
net Ioad factor actirg at the center of gravity
of the rotorcraft shall be obtained by proper

~ consideration of balancing loads acting in the

specific flight cor ditions,

6.212 Maneuvering conditions. The ro-
torcraft structure shall be designed for a posi-
tive maneuvering limit load factor of 3.5 and
for a negative maneuvering limit load factor
of 1.0, except that lesser values shall be allowed
if the manufacturer shows by analytical study
and flight demonstrations that the probabi.ity
of exceeding the values selected is extremely
remote. In no case shall the limit load factors
be less than 2.0 positive and 0.5 negative. The
resultant loads shall be assumed to be applied
at the center{s) of the rotor hub{s) and to act
in such directions as necessary to represent
all critical maneuvering meotions of the rotor-
craft applicable to the particular type, including
flight at the maximum design rotor tip speed
ratio under power-on and power-cff conditions.

6.213 Gust ccnditions. The rotoreraft
structure shall be designed to withstand the
loading due to a vertical gust of 30 feet per
second in velocity im conjunction with the
critical 1otorplane air speeds, including hovering.

Control Surface and System Loads

6.220 General. The structure of all anxili-
ary rotors (antitorque and control}, fixed or
movable stabilizing and control surfaces, and
all systems operating any flight controls shall
be designed to comply with the provisions of
sections 6.221 through 6.225.

6.221 Auxiliary rotor assemblies.
Auxiliary rotor assemblies shall be tested in
accordance with the provisions of section 6,412
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for rotor drives. In addition, auxiliary rotor
assemblies with detachable blades shall he
substantiated for centrifugal loads resulting
from the maximum design rotor r. p. m. In
the case of auxiliary rotors with highly stressed
metal components, the vibration stresses shall
be determined in flight, and it shall be demon-
strated that these stresses do not exceed safe
values for continuous operation.

6.221-1 Serwvice life of auwiliary rotor as-
semblies (FAA interpretations which apply to
sec. 6.221). The requirement in section 6.221
that vibration stresses in highly stressed metal
components of auxiliary rotors must not exceed
safe values for continuous operation is inter-
preted to mean that the service life of such
components should be determined by fatigue
tests or by other methods found acceptable by
the Administrator. The methods of service life
determination for main rotor structure outlined
under section 6.250-1 are considered to be ac-
ceptable in showing compliance with the perti-
nent portion of section 6.221.

(16 F. R. 3403, Apr. 19, 1951, effective May 1, 1951.)

6.222 Auxiliary rotor atiachment struc-
ture. The attachment structure for the auxili-
ary rotors shall be designed to withstand a
limit load equal to the maximum loads in the
structure occurring under the flight and landing
conditions.

6.223 Tail rotor guard. When a tail
rotor is provided on a rotorcraft it shall not be
possible for the tail rotor to contact the landing
medinm during a normal landing. 1If a tail
rotor guard is provided which will contact the
landing medium during landings and thus
prevent tail rotor contact, suitable design loads
for the guard shall be established, and the
guard and its supporting structure shall be
designed to withstand the established loads.

6.224 Stabilizing and control surfaces.
Stabilizing and control surfaces shall be de-
signed to withstand the critical loading from

maneuvers or from comhbined maneuver and -

gust. In no case shall the limit load be less
than 15 Ibs. per square foot or a load due to
Cy=0.55 at the maximum design speed. The
load distribution shall simulate closely the
actual pressure distribution conditions.
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6.225 Primary control systems. Manual
control systems shall comply with the provisions
of paragraphs (a) and (b) of this section.

(a) From the pilot compartment to the stops
which limit the range of motion of the pilots’
controls, the controls shall be designed to
withstand the limit pilot applied forces as set
forth in subparagraphs (1) through (3) of this
paragraph, unless it is shown that the pilot is
unable to apply such loads to the system. In
the laiter event the system shall be designed
for the maximum loads which the pilot is able
to apply, except that in any case values less
than 0.60 of those specified shall net be em-
ployed.

(1) Foot type controls—130 pounds,

(2) Stick type controls—fore and aft 100
pounds—Tlaterally 67 pounds,

(3) Wheel type controls—fore and aft 160
pounds—Iaterally 53-pound couple applied on
opposite sides of the control wheel.

(b) From the stops to the attachment of the
control system to the rotor blades (or control
areas) the control system shall be designed to
withstand the maximum loads which can be
obtained in normal operation of the rotorcraft,
except that where jamming, ground gusts, con-
trol inertia, or friction can cause loads exceed-
ing operational loads, the system shall be cap-
able of supporting without yielding 0.60 of the
loads specified in paragraph (a) (1), (2), and
(3) of this section.

Landing Loads

6.230 General.

(a) Loads and equilibrium. The limit
loads obtained in the landing conditions shall
be considered as external loads which would
occur in a rotoreraft structure if it were acting
as a rigid body. In each of the conditions the
exiernal loads shall be placed in equilibrinm
with the linear and angular inertia loads in a
rational or conservative manner. In applying
the specified conditions the provisions of para-
graphs (b) through (e) of this section shall be
complied with.

(b) Center of gravity positions. The crit-
ical center of gravity positions within the cer-
tification limits shall be selected so that the
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maximum design loads in each of the landing
gear elements are obtained.

(¢) Design weight. The design weight
used in the landing conditions shall not be less
than the maximum weight of the rotorcraft.
It shall be acceptable to assume a rotor lift,
equal to one-half the design maximum weight,
to exist throughout the landing impact and to
act through the center of gravity of the rofor-
craft. Higher values of rotor lift shall be ac-
ceptable if substantiated by tests and/or data
which are applicable to the particular rotorcraft.

{d) Load factor. The structure shall be de-
signed for a limit load factor, selected by the
applicant, of not less than the value of the limit

inertia load factor substantiated in accordance

with the provisions of section 6.237, excepi in
conditions in which other values of load factor
are prescribed.

{e) Landing gear position. The tires
shall be assumed to be in their static position,
and the shock absorbers shall be assumed to
be in the most critical position, unless otherwise
prescribed.

{fy Landing gear arrangement. The pro-
visions of sections 6.231 through 6.236 shall be
applicable to landing gear arrangements where
two wheels are located aft and one or more
wheels are located forward of the center of
gravity.

6.231 Level landing conditions.

(a) Under loading conditions prescribed in
paragraph (b) of this section, the roforcraft
shall be assumed to be in the following two
level landing attitudes:

(1) Al wheels contacting the ground
simultaneously, and

(2) The aft wheels contacting the ground
while the forward wheel(s) being just clear of
the ground.

{b) The following two level landing loading
conditions shall be considered. Where the
forward portion of the landing gear has two
wheels, the total load applied to the forward
wheels shall be divided between the two wheels
in a 40:60 proportion.

(1) Vertical loads shall be applied in
accordance with the provisions of section 6.230.
(2) The vertical loads specified in sub-
paragraph (1) of this paragraph shall be com-
bined with a drag load at each wheel. The
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drag loads shall not be less than 25 percent of
the respective vertical loads. For the attitude
prescribed in paragraph (a) (1) of this section
the resulting pitching moment shall be as«
sumed resisted by the forward gear, while for
the attitude prescribed in paragraph (a) (2) of
this section the resulting pitching moment shall

be assumed resisted by angular inertia forces.
6.231-1 Distribution of wertical ground

reaction loads and determination of angular
inertia loads (FAA interpretations which ap-
ply to sec. 6.231 (B) (2)).

(a) Although section 6.231 (b) (2) states
that the vertical loads are those specified in sec-
tion 6.231 (b) (1), the distribution of the
vertical loads among the ground reaction points
is not necessarily the same for the two subpara-
graphs since the requirements of section 6.230
must be met. Section 6.230 (a) states, in part,
that the external loads shall be placed in equi-
librimm with the linear and angular intertia
loads in a rational or conservative manner.

(b) Compliance with section 6.231 (b) (2)
is interpreted to require that a vertical inertia
load of nW and a horizontal inertia load of 0.25
nW be applied at the center of gravity. For
the level landing with drag on all wheels, the
vertical ground redetion loads should be dis-
tributed between the forward and rear wheels
to place the ground reaction loads in equilib-
rium with the rotorcraft linear inertia loads.
For the level landing with drag on main wheels
only, the pitching moments arising from the
vertical and horizontal ground reactions should
be placed in equilibrium with an angular inertia
load about the c. g.

(¢c) The drag load at each wheel, in both
cases, is required to be equal to 0.25 times the
respective wheel vertical load.

(17 F. K. 8322, Sept. 17, 1952, effective Sept. 17, 1952.)

6.232 Nose-up landing  condition.
The rotorcraft shall be assumed in the maxi-
mum nose-up attitude permitting clearance of
the ground by all parts of the rotorcraft. The
ground loads shall be applied perpendicularly
te the ground.

6.233 One-wheel landing condition.
The rotorcraft shall be assumed in the level
attitude to contact the ground on one of the
wheels located aft of the center of gravity.
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The vertical load shall be the same as that
obtained on the one side in the condition
specified in section 6.231 (b) (1). The un-
balanced external loads shall be reacted hy
the inertia of the rotorcraft.

6.234 Lateral-drift landing condition.

(a) The rotorcraft shall be assumed in the
level landing attitude. Side loads shall be
combined with one-half the maximum ground
reactions obtained in the level landing condi-
tions of section 6.231 (b) (1). These loads
shall be applied at the ground contact point,
unless the landing gear is of the full-swiveling
type in which case the loads shall be applied
at the center of the axle.
forth in paragraphs (b) and (¢) of this section
shall be considered.

(b) Ounly the wheels aft of the center of
gravity shall be assumed to contact the ground.
Side loads equal to 6.8 of the vertical redction
acting inward (on one side) and 0.6 of the
vertical reaction acting outward (on the other
side) shall be combined with the vertical loads
specified in paragraph (a) of this section.

{¢) The forward and aft wheels shall be
assumed to contact the ground simultaneously.
Side loads on the wheels aft of the center of
gravity shall be applied in accordance with
paragraph (b) of this section. A side load at
the forward gear equal to 0.8 of the vertical
reaction shall be combined with the vertical
load specified in paragraph (a) of this section.

6.235 Brake roll conditions. The rotor-
craft aftitudes shall be assumed to be the
same as those prescribed for the level landing
conditions in section 6.231 (a), with the shock
absorbers deflected to their static position,
The limit vertical load shall be based upon a
lead facter of 1.33 when the rotorcraft attitnde
is as specified in sec. 6.231(a)(1); the limit
_vertical load factor may be reduced to 1.0
when the attitude is as specified in sec.
6.231(a)(2). A drag load equal to the vertical
load multiplied by a coefficient of friction of
0.8 shall be applied at the ground contact point
of each wheel equipped with brakes, except
that the drag load need not exceed the maxi-
mum value based on limiting brake torque.

6.236 Taxying condition. The rotoreraft
and its landing gear shall be designed for loads
which occur when the rotorcraft is taxied over

The conditions set
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the roughest ground which it is reasonable to
expect in normal operation,

6.237 Shock absorption tests. Drop tests
shall be conducted in accordance with para-
graphs (a) and (b) of this section to substan-
tiate the landing limit inertia load factor (see
seec. 6.230 (d)) and to demonsirate the reserve
energy absorption capacity of the landing gear.
The drop tests shall be conducted with the
complete rotorcraft or on units consisting of
wheel, tire, and shock absorber in their proper
relation. .

(a) Limit drop test. The drop height in
the limit drop test shall be 13 inches measured
from the lowest point of the landing gear to
the ground. A lesser drop height shall be
permissible if it results in a drop test contact

~ velocity found by the Administrator to be equal

to the greatest probable sinking speed of the
rotorcraft at ground contact in power-off Iand-
ings likely to be made in normal operation of
the rotorcraft. In no case shall the drop
height be less than 8 inches. If rotor lift is
considered (see sec. 6.230 (c)), it shall be in-
troduced in the drop test by the use of appro-
prizie  energy absorbing devices or by the use
of an effective mass. The attitude in which the
landing gear unit is tested shall be such as to
simulate the landing condition which is critical
from the standpoint of the energy to be ab-
sorbhed by the particular unit.

Note; In lien of more rational computations, the
following may be empioyed when use is made of an
effective mass:

h+(1—L)d
We—W|: hid :I, and n-—=n; W+L

where:
=the effective weight to be used in the drop
test (Ibs.};

W= Wjs for main gear units (Ibs.), equal to the
static reaction on the particular unit with
the rotorcraft in the most critical attitude.
A rational method may be used in com-~
puting a main gear static reaction, taking
into consideration the distance between
the direction of the main wheel reaction
and the aircraft c. g

W= Wx for nose gear uniis (Ibs.), equal to the
vertical component of the. static reaction
which would exist at the nose wheel, as-
swming the mass of the rotorcraft acting at
the center of gravity and exerting a force of
1.0g downward and 0.25g forward;
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W= Wr for tail-wheel units (pounds); (1) equal
to the static weight on the tail-wheel with
the rotorcraft resting on all wheels; {2)
equal to the vertical component of the
ground reaction which would occur at the
tail-wheel assuming the mass of the rotor.
craft acting at the center of gravity and
exerting a force of 1g downward with the
retorcraft in the maximum nose-up attitude
considered in the nose-up landing condi-
tions. (See see. 6.246 (c).)

h=specified free drop height (inches);

L=ratio of assumed rotor lift to the rotorcraft

weight;

d=defiection under impact of the tire {(at the

approved inflation pressure) plus the verti-
cal component of the axle travel relative
to the drop mass (inches);

n=limit inertia load factor;

nj=the load factor during impact developed on
the mass used in the drop test (i. e., the
acceleration drv/dt in g’s recorded in the
drop test plus 1.0).

{(b) Reserve energy absorption drop testi.
The reserve energy absorption capacity shall
be demonstrated by a drop test in which the
drop height is equal to 1.5 times the drop
height prescribed in paragraph (a) of this sec-
tion, and the rotor lift is assumed to be not
greater than 1.5 times the rofor lift used in the
limit drop tests, except that the resultani
inertia load factor need not exceed 1.5 times
the limit inertia load factor determined in
accordance with paragraph (a) of this section.
In this test the landing gear shall not collapse.

Note: The effect of rotor lift may be considered
in a manner similar to that prescribed in paragraph (a)
of this section.

8.240 Ski landing conditions. The struc-
ture of a rotorcraft equipped with skis shall
be designed in compliance with the loading
conditions set forth in paragraphs (a} through
(c) of this section:

{a) Up load conditions.

(1) A vertical load of Pn and a horizontal
load of Pn/4 shall be applied simultaneously
at the pedestal bearings, P being the maximum
static weight on each ski when the rotorcraft is
loaded to the maximum design weight. The
limit load factor n shall be determined in ac-
cordance with section 6.230 (d).

(2) A vertical load equal to 1.33 P shall
be applied at the pedestal bearings. (For P
see subparagraph (1) of this paragraph.)
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(b) Side load condition. A side load of
0.35 Pn shall be applied in a horizontal plane
perpendicular to the center line of the rotor-
craft at the pedestal bearings. (For P and n
see subparagraph {a) (1) of this section.)

(¢) Torgue load condition. A torque load
equal to 1.33 P (ft.-1b.) shall be applied to the
ski about the vertical axis through the center
line of the pedestal bearings. (For P see sub-
paragraph (a) (1) of this section.)

6.245 Float landing conditions. The
structure of a rotorcraft equipped with floats
shall be designed in' compliance with the
loading conditions set forth in paragraphs (a)
and (b) of this section:

(a) Up load conditions.

(1} With the rotorcraft assumed i the
static level attitude a load shall be applied so
that the resultant water reaction passes verti-
cally through the center of gravity of the rotor-
craft. The limit load factor shall be deter-
mined in accordance with section 6.230 (d)
or shall be assumed to be the same as the
load factor determined for the ground tiype
landing gear.

{2) The vertical load prescribed in sub-

paragraph (1} of this paragraph shall be applied
together with an aft component egual to 0.25
the vertical component.
_ (bh) Side load condition. The vertical load
in this cendition equal to .75 the vertical load
prescribed in paragraph (a) (1) of this section,
divided equally between the floais, shall be
applied together with a side component. The
tota] side component shall be equal to 0.25
the total vertical Ioad in this condition and
shall be applied to one float only.

6.246 Tail-wheel iype landing gear
ground loading conditions. The structure
of a rotorcraft equipped with landing gears
arranged such that fwo wheels are located
forward and one wheel is located aft
of ihe center of gravity shall be assumed
to he subjected to the loading conditions in
accordance with paragraphs (a) through (h}
of this section:

(a) Level landing on forward gear only.
The rotorcraft shall be assumed to be in the
level landing attitude with only the forward
wheels contacting the ground.
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(1) Vertical loads shall he applied in
accordance with the provisions of section 6.230,

{2) The vertical loads specified in sub-
paragraph (1) of this paragraph shall be com-
bined with a drag load ai each wheel axle of
not less than 25 percent of the respective
vertical load.

(3) In the conditions of subparagraphs (1)
and (2) of this paragraph, unbalanced pitching
moments shali be assumed resisted by angular
inertia forces.

(by Level lunding; all wheels contacting
simultaneously. The rotorcraft shall be as-
sumed to be in the level landing attitude
with all wheels contacting the groand
simultaneously.

(1) Vertical loads shall be applied in
accordance with the provisions of section 6.230.

{2) The vertical loads specified in sub-
paragraph (1) of this paragraph shall be com-
bined with a drag load at each wheel axle of
not less than 25 percent of the respective
vertical load. Unbalanced pitching moments
shall be assumed resisted by angular ineriia
forces.

(¢) Nose-up landing condition. The
rotorcraft shali be assumed to contact the
ground on the rear wheel only at the maximum
nose-np  aftitude to be expected nunder all
operational landing conditions including land-
ings in anforotation. The conditions of this
paragraph need not he applied if it can be
demonstrated that the probability of landing
with initial contact on the rear wheel is ex-
tremely remote. In determining the applicable
ground loads, it shall be acceptable to use a
rational method to account for the distance
between the direction of the rear wheel ground
reactions and the rotorcraft c. g.

(1) Vertical loads shall be applied in
accordance with the provisions of section 6.230.

(2) The vertical loads specified in sub-
paragraph (1) of this paragraph shall be com-
bined with a drag load at the wheel axle of not
less than 25 percent of the vertical load.

(d) One-wheel landing condition. The
rotorcraft shall be assumed in the Ievel attitude
to contact the ground on one of the wheels
located forward of the ¢. g. The vertical load
shall be the same as that obtained on the one
side in. the cendition specified in paragraph
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{a) {1) of this section. Unhalanced moments
shall be assumed resisted by angular inertia
forces. '

{e) Side load londing condifion. The
rotoreraft shall be assumed in the landing atti-
tudes of paragraphs (a) and (b) of this section.
Side loads in combination with one-half the
maximum vertical ground reactions obtained in
the landing conditions of paragraphs (a) (1) and
(b) (1) of this section shall be applied at each
wheel. The magnitude of the side loads on the
forward wheels in each case shall be 0.8 of the

" vertical reaction (on one side} acting inward

and 0.6 of the vertical reaction (on the other
side) acting outward. The magnitnde of the
side load on the rear wheel shall be equal to 0.8
of the vertical reaction. These loads shall be
applied at the ground contact point, unless the
landing gear is of the full-swiveling type in
which case the loads shall be applied at the
center of the axle. When a lock, steering device,
or shimmy damper is provided, the swiveled
wheel shall also be assumed to be in the trailing
position with the side load acting at the ground
contact point.

{f) Braked roll condition. The rotoreraft
attitudes shall be assumed to be the same as
those prescribed in paragraphs (a) and (b) of
this section with the shock absorbers deflected
to their static position. The limit vertical load
shall be based upon a load factor of 1.33 when
the rotorcrafl attitude is as specified in para-
graph (b) of this section; the limit vertical load
factor may be reduced to 1.0 when the attitude
is as specified in paragraph (a) of this section.
A drag load equal to the vertical load multiplied
by a coefficient of friction of 0.8 shall be applied
at the ground confact point of each wheel
equipped with brakes, except that the drag load
need not exceed the maximum value based on
limiting brake torque.

(g) Rear wheel turning condition. The
rotorcraft shall be assumed to be in the static
ground attitude with the shock absorbers and
tires deflected to their static position. A vertical
ground reaction equal to the static load on the
rear wheel in combination with a side com-
ponent of equal magnitude shall be assumed.
When 2 swivel is provided, the rear whee! shall
be assumed to be swiveled 90 degrees to the
rotorcraft longitudinal axis with the resultant
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load passing through the axle. When a lock,
steering device, or shimmy damper is provided,
the rear wheel shall also-be assumed to be in the
trailing position with the 'side load acting at the
ground contact point.

(h) Taxying condition. The rotorcraft
and its landing gear shali be designed for loads
which occur when the rotorcraft is taxied over
the roughest ground which it is reasonable to
expect in normal operation.

6.247 Skid gear ground loadmg condi-
tion. The structure of a rotorcraft equipped
with skid type landing gear shall be assumed
to be subjected tc the loading conditions in ac-
cordance with paragraphs (a) through (d) of
this section.

(a) The design weight, center of gravity,
and load factor shall be in accordance with the
provisions of section 6.230. Structural yielding
of the elastic spring member under the limit
loading conditions shall be acceptable. The
design ultimate loads considered for the elastic
spring member need not exceed those obtained
in a drop test of the skid gear from a drop height
equal {o 1.5 times that specified in section 6.237
(a) with the assumed rotor lift not to exceed 1.5
times the rotor lift used in the limit drop tests
prescribed in section 6.237(a).

{(b) The ground loads resulling from the
landing conditions specified in paragraph (¢) of
this section shall be applied to the skid gear in
its most critically deflected position for the
particular Janding condition being considered
and a rational distribution of the ground reac-
tions along the skid tube bottom shall be made.

(c) The following landing conditions shall
be considered:

(1) Level landing; veritical reactions.
The rotoreraft shall be assumed to contact the
ground along the bottom of both skids. Verti-
cal ground reactions shall be applied in ac-
cordance with the provisions of paragraphs (a)
and (b) of this section.

{2) Level landing with drag. The ro-
torcraft shall be assumed to contact the ground
along the bottom of both skids with vertical
ground reactions in combination with a hori-
zontal drag reaction equal to 50 percent of the
vertical reaction applied at the ground. The
resultant ground load shall be equal to the
vertical load specified in subparagraph (1) of
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this paragraph and shall be directed through
the center of gravity of the rotoreraft.

(8) Level landing with side load. The
rotorcraft shall be assumed to contact the
ground along the bottom of both skids with
vertical ground reactions in combination with a
horizontal side reaction egqual to 25 percent of
the vertical ground reaction. The vertical
ground reaction shall be equal to the vertical
load specified in subparagraph (1) of this
paragraph and shall be equally divided be-
tween the two skids. The total side load shall
be applied along the length of one skid only.
Unbalanced moments shall be assumed re-
sisted by angular ipertia forces. Both the
inward and outward acting side loading condi-
tions for the skid gear shall be investigated.

{4) One-skid landing condition. In
the level attitude, the rotorcraft shall be as-
sumed to contact the ground on ene skid only.
The vertical Ioad shall be the same as that
obtained on the one side in the condition
specified in subparagraph (1) of this paragraph.
Unbalanced moments shall be assumed to be
resisted by angular inertia ferces.

(d) Special conditions for the skid gear.

(1) A ground reaction ioad equal to 1.33
times the maximum weight of the rotorcraft
acting up and aft at an angle of 45 degrees to
the horizontal shall be assumed. The load
shall be distributed symmetrically between the
two skids and shall be assumed concentrated
at the forward end of the straight portion of the
skid tube. This loading condition shall apply
only to the forward end of skid tube and its
attachment to the rotorcrafi.

(2) A vertical ground reaction load equal
to one-half the vertical load of paragraph (c)
(1) of this section shall be assumed with the
rotorcraft in the level attitude. This load shall
be applied to the skid tube and shall be assumed
concentrated at a point midway between the
skid tube attachments. This loading condition
shall apply only to the skid tube and its attach-
ment to the rotorcraft.

Main Component Requirements

6.250 Main rotor structure. The re-
quirements of paragraphs (a) threugh (f) of
this section shall apply to the main rotor as-
semblies including hubs and blades.
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{a) The hubs, blades, blade attachments, and
blade controls which are subject fo alternating
stresses shall be designad to withstand repeated
loading conditions. The siresses of ecritical
parts shall he determined in flight in all atti-
tudes appropriate te the type of rotorcraft
throughout the ranges of limitations prescribed
in section 6.204. The service life of such parts
shall be established by the applicant on the
basis of faligue tests or by ether methods
found acceptable to the Administrator.

(h) The main retor structure shall be de-
signed to withstand the critical flight loads
prescribed in sections 6,210 through 6.213.

{(¢) The main rotor structure shall be de-
signed to withstand the limit loads prescribed
in sections 6.210 through 6.213 under conditions
.of autorotation necessary for normal operation.
The rotor rpm used shall be such as to include
the effects of altitude. .

(d) The rotor blades, hubs, and flapping
hinges shall be designed to withstand a loading
condition simulating the force of the blade
impact against its stop during operation on. the
ground. .

(e} The rotor assembly shall be designed to
withstand loadings simulating other critical con-
ditions which might be encounfered in normal
operation.

(fy The. rotor assembly shall be designed to
withstand, at all rotational speeds including
zero, the maximum torque likely to bé trans-
mitted thereto in hoth directions. If a torque
limiting device is provided in the {ransmission
system the desigh limit torque need not be
greater than the torque defined by the limiting
device, except that in no case shall the design
limit torque be less than the limit torque spec-
ified in section 6.251 (c). The design torque
shali be distributed to the rofor blades in a
rational manner.

6.250-1 Service life of main rotors (FAA

policies which apply to sec. 6.250 (a)). Several
methods which have been found acceptable by

the Administrator for determining the service

life of main rotors are outlined in appendix A
for the guidance of the industry in complying
with section 6.250 (a).

(16 F. R. 3405, Apr. 19, 1951, effective May 1, 1951.)
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6.251 Fuselage, landing gear, and rotor
pylon structure. The requirements of para-
graphs (a) through (d) of this section shall
apply to the fuselage, landing gear, and rotor
pylon structure.

(a) The structure shall be designed to with-
stand the critical loads prescribed in sections
6.210 throngh 6.213. It shall be permi